, and Peter M. Narins 5 Toads occupy underground refugia during periods of daily or seasonal inactivity, emerging only during rainfall [1] . We test the hypothesis that rainfall-induced vibrations in soil are the cues that trigger the emergence of toads from underground. Using playback experiments in the absence of natural rainfall in native habitats, we observed that two Iberian toad species (Pelobates cultripes and Bufo calamita) emerged signifi cantly earlier than controls when exposed to low-frequency soil vibrations that closely mimic those of rainfall. Our results suggest that detection of abiotic seismic events are biologically relevant and widespread in arid-zone anurans. These fi ndings provide insights into the evolutionary role played by the two low-frequency-tuned inner-ear organs in anuran amphibians -the amphibian papilla and sacculus, both detectors of weak environmental vibrational cues.
Buried anurans regulate their depth in relation to temperature and moisture availability. While underground they are likely to be in moist soil that will not increase its saturation with rain [2] . Thus, their ability to sense rainfall may result from the detection of vibrations in the soil using alternative sensory pathways.
The inner ear of anuran amphibians contains three organs that subserve the detection of airborne and substrateborne sounds: the amphibian papilla, the basilar papilla, and the sacculus. The basilar papilla is presumably used to detect airborne sounds such as advertisement calls clearly related to reproduction. The functions of the sacculus, and to some extent of the amphibian papilla, are not always as clear. Presumably, both organs are involved in detecting exquisitely lowlevel substrate-borne low-frequency vibrations [3, 4] . In a pioneer study without a control group, presumed low-frequency (undefi ned) vibrations were associated with the emergence of Scaphiopus from their underground aestivation sites [5] .
Our study focuses on two species of anurans in a xeric sand-dune environment during their yearly period of activity. We address the following issues: fi rst, can soil vibrations alone (that is, in the absence of rainfall), cause buried toads to emerge from underground? Second, are there differences in the response characteristics between two species of Mediterranean burrowing anurans?
Correspondence
Last, is the distance between vibration source and receiver critical for eliciting toad emergence?
Playback experiments were conducted in coastal dunes in Southern Spain in the autumns of 2013 and 2014 when the fi rst rainfalls occur, triggering the activity of adult toads before the formation of their temporary breeding ponds [6] .
Rainfall vibrations were recorded in situ with a geophone and digital recorder in 2012 to determine the characteristics of the synthetic stimulus for playback tests. A 2-hour synthetic 
